Introduction {#s1}
============

Violence is a devastating public health problem with consequences for individuals, families and communities. Interpersonal violence is a widespread issue in the United States. For example, in 2017, the death rate from guns in the United States was 4.43 per 100 000 people, notably higher as compared to other countries.^[@R1]^ In New York City (NYC), 521 people were shot as a result of 441 incidents reported from January-July of 2019, an increase from prior years.^[@R2]^ Research suggests that exposure to violence, especially in earlier stages of life, may influence violent behavior,^[@R3]^ however studies of violence portrayed in advertisements on buses in NYC are lacking. Given that average weekday ridership is approximately two million people,^[@R4]^ the purpose of this study was to describe the prevalence and types of violence portrayed in advertising on public buses in NYC.

One argument in favor of efforts to control the prominence of violence in public settings can be found in the literature of desensitization, a process whereby emotional responses (e.g., anxiety, disgust) gradually or abruptly diminish or change across repeated exposures to violent content. It has long been recognized that desensitization has at least two possible emotional outcomes: reduced negative responses to violence (and sometimes enhanced enjoyment of violence) and reduced empathy for victims.^[@R5]^ These effects may last over several days, or are perhaps more durable under certain circumstances. The temporal aspects of desensitization are not well understood, however there are assumed to be aggregated effects of exposure across brief periods of time as well as over an individual's lifetime.^[@R5]^ Furthermore, Jones and colleagues^[@R6]^ argue that because ads must capture attention, images are designed to be compelling, affecting the emotions, thoughts, and behaviors of viewers.^[@R7]^ In other words, there may be negative psychological effects of even the briefest exposures to violent images on buses.

There is a paucity of research regarding the extent to which violent advertisements appear on city buses. Therefore, the objective of this study was to describe the prevalence and types of violence portrayed in advertising on public buses in NYC. This will allow an estimate of the rate of passive societal exposure, information that is needed before estimates of the effects of such exposure can be estimated. If it discovered that violent bus ads are prevalent or memorable enough to affect individuals, then removal or restriction of violent images on buses could be a relatively simple and cost-effective method of reducing exposure to and thus, minimizing harmful effects of such violent images.

Materials and Methods {#s2}
=====================

Researchers adapted a cross-sectional approach that was used in their prior studies of advertising imagery on NYC subways.^[@R8]^ This study was ancillary to a study exploring alcohol imagery on buses, and is described in greater detail elsewhere.^[@R9]^ For each of the Metropolitan Transit Authority's (MTA) 42 Manhattan bus lines, researchers observed and documented the advertising on the passenger side of the bus (as documenting traffic-side advertising posed a safety risk. In all, researchers observed 168 buses. Some buses (n = 32) did not have any advertising; these were excluded, leaving a sample of 136 buses and advertisements.

Because buses travel significant distances along their routes, researchers determined that just one observation point per route would be sufficient. At each observation point, a researcher photographed the advertisement on the side of the given bus and stored the data for coding and analysis. In addition, researchers recorded the distinctive identification number for each bus observed to ensure that each observation was of a unique bus. Buses were observed and data collected at various times of day, days of the week, and locations across Manhattan from April to July 2019.

Data was collected and coded using a spreadsheet instrument that was designed to capture relevant content characteristics of each advertisement. This instrument allowed the researchers to code and capture the object of each advertisement, to document whether images of violence or violent acts were present, and if so, what type of imagery was involved. When present, violent imagery was coded into one or more (where applicable) of five categories: Existential Threat, Violent Words, Weapon, Intent to Strike, or Destruction. These categories were based on our prior research on advertising present in publicly-owned/controlled spaces.^[@R4]^ Existential threat was defined as an image, idea, action, or event that instills or invokes feelings of personal or societal peril, either immediate or at some undetermined future time. These feelings could be strong or weak, and the perceived threat real or imagined; existential threats are defined by a personal feeling, not by an outside objective standard. Violent wording were words that communicated - either directly or indirectly - actions or ideas relating to harm to persons or property (e.g. hitman). Presence of a weapon indicated an object that could be used to inflict pain, injury, harm, or death on a person or object (guns, knives, swords, etc). Intent to strike was coded when a person was holding an object in such a way that the next action would be using the weapon to strike, harm, or otherwise injure a person or object. Destruction was defined as the act of conducting damage to property. The gender of the people in the advertisements were also coded. Multiple categories could be coded for each advertisement.

The researcher (CHB) reviewed all photographs to complete the initial coding; a second individual, researcher reviewed and coded a subset of 13 randomly selected advertisements to determine inter-rater reliability. There was 94% agreement. Descriptive statistics, including frequencies and percentages of the various categories of violent images were calculated using Microsoft Excel.

Results {#s3}
=======

A total of 23 out of 136 (17%) of advertisements, including duplicates, with violence were observed in this study (95% CI: 10.6%, 23.2%). The overwhelming number of advertisements with violent images were for television shows (n = 18 of 23, 78%) with the remaining 22% (n = 5) for movie advertisements. The most common type of violent content displayed on city buses was presence of a weapon, followed by existential threat and intent to strike ([Table 1](#T1){ref-type="table"}). The majority of violent advertisements in this study featured men, although in many cases, the gender of the person appearing in the advertisement was not discernible.

Conclusion {#s4}
==========

We found that violent images on buses are prominent in NYC, appearing on 1 out of every 6 buses. This rate of exposure to violent ads may be sufficient to affect attitudes of those who view them. Moreover, the majority of ads featured a weapon and/or an allusion to existential threat, defined as feelings of personal or societal peril, either immediate or at some undetermined future time. The impact of the current ads remains unclear, however certain factors facilitate the process of desensitization to violent images, such as explicitly contextualizing the images in a story,^[@R10]^ as was seen in all of violent bus ads studied herein.

It can be argued that the effects of repeated exposure to violent images in advertisements are cumulative, thus contributing to a longer-term process of desensitization, This can take place outside of conscious awareness, in everyday, seemingly mundane settings. For example, the crosstown bus route along 34^th^ Street in midtown Manhattan, NYC is populated by at least 100 buses per hour. Considering that 17% of bus ads display violent content, it can be deduced that individuals will be exposed to an ad featuring violence once every 3 to 4 minutes on 34^th^ Street. While certainly not as intensive as the rate of exposure to violent images one might experience in a laboratory, this overall amount of exposure would be equivalent to laboratory studies that used repeated short film clips (30 seconds to 2 minutes) to test desensitization in college students.^[@R5]^

Clearly more research is needed to determine the ultimate effects of violent bus advertisements, and whether it is attitudes about violence *per se* , or toward the subject of the ad (e.g., a featured television show or movie) that are most affected. There is also the matter of the impact of violent ads on the larger environment. Who pays the price of violent images found in the NYC transit system? It may be those with the most exposure to buses: their drivers. Between January and July of 2018, 962 incidents of aggression were reported by bus drivers.^[@R11]^ Partly in response to rising numbers of assaults on bus drivers, in June of 2019, the MTA, in conjunction with the Governor of New York announced that they would add 500 extra uniformed officers to the NYC Transit system. This was "part of a comprehensive action plan to improve safety across New York City's mass transit system, address the rising number of assaults on transit workers and combat the growing problem of fare evasion."^[@R12]^ It may be that advertising revenues are ironically undercut by the need to implement violence prevention for MTA workers.

This study had a number of limitations. We viewed buses in different neighborhoods at different times of day, most typically during business hours. Thus, we did not sample the range of ads occurring over consecutive 24 hour periods. Certain ads might be more likely to be on buses that arrive at locations at specific times, and there might be systematic differences in which ads appear on which buses at specific times of day. We sampled only on the passenger sides of buses, and passers-by might be more exposed to ads on the opposite side. Whether or not individuals are vulnerable to the psychological effects of incidental exposure to violent images is a complex issue. There are controlled intentional processes that can counteract such effects (e.g., an individual viewing an ad for an expensive watch could decrease desire for the watch by thinking of its prohibitive cost). Evidence suggests that controlled processes moderate brief exposures to ads even in the case of preconscious exposure. Therefore, it may be the case that only those who have pre-existing violent motives experience psychological effects of violent ads.^[@R13]^

Additional research is urgently needed to determine the type and severity of these effects, whether or not violent ad exposure should be considered a public health issue, and if regulating or banning violent ad content stands to benefit individuals and communities.
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Table 1Violent content portrayed in 23 advertisements observed on city buses in Manhattan, New York City, 2019**ContentN% of 23 Advertisements**Existential threat1148Violent words730Weapon1252Intent to strike835Destruction835
